German (:96:, :963 ) reported that serum from schizophrenic patients, in contrast to that from normal individuals and non-schizophrenic patients, when applied topically to the rat cerebral cortex, increased the amplitude of potentials evoked in the somato-sensory area by stimulation of the contralateral forepaw. Furthermore, similar changes were found when urine extracts were tested in the same manner (German and Kemali, 1963; Kemali, :964) . This paper describes further work which was initiated when one ofus (D.S.), observing every detail of German's technique, was unable to confirmhisfindings on repeatedassayof the sera from six schizophrenics. A critical examina tion of the physiological techniques was there fore first undertaken, and when these difficulties had been defined, attention was turnedto the rigorous selection of schizophrenic patients and controls as donors of serum for further experiments. Finally, to eliminate any bias in either physiological or clinical assessments, the sera were assayed in ignorance of the diagnosis.
Physiological latter electrolyte from the electrode tip was responsible for the failure to repeat the original findings. Animals were anaesthetized by intra peritoneal injection of either (a) sodium pentobarbitone (Nembutal) 5 mg./ioo g. and sodium barbitone 2 I mg./ : oo g. or (b) i ml./: oo g. of a mixture of : o per cent. urethane (ethyl carbamate) and i per cent. chioralose. Three workers tested the sera (see Table II ). Two (B and C) used barbiturate anaesthetic and tested serum diluted::: with artificial C.S.F.
The third (A) tested undiluted serum on animals anaesthetized with chloralose and urethane. The results of successful assays were not communicated between observers until the completionof allassays.
Experiments were judged unsatisfactory and their results discarded if (i) the animal required further anaesthetic during the experiment; (ii) the animal had respiratory difficulty; (iii) at any time the response disappeared for whatever reason; (iv) the brain became oedematous to such a degree that the shape and size of the evoked potential suggested sinking of the microelectrode.
Thirty-six out of zoo experiments were so discarded and the number of sera simultaneously tested by 2 or 3 individuals was therefore small.
(ii) Preparation of Serum.Venous blood from the chosen donor was taken by one of the chmcians, using a 20 c.c. disposable plastic syringe.
It was then transferred to polythene centrifuge tubes, numbered for identification, placed in a refrigerator and then transported in a vacuum flask packed with ice. On reaching the laboratory (jâ€": hour after withdrawal from the donor) each sample was centrifuged for 5 mmutes at 2,5oo g. The
METHODS
In this section physiological techniques, methods of measurement and experimental design are described as they were evolved against the difficulties which were encountered; in this way it is hoped to highlight the possible areas of error and fallacy.
(i) Experimental Procedure. where C.S.F. only was applied to the cortex, the amplitude of the evoked potential increased, during 3 hours following anaesthetization, to :87 per cent. of its initial value, the range being I6oâ€"2@. These changes could be reversed in a few minutes by intraperitoneal injection of about two-thirds of the original dose of pentobarbitone. Using chloralose and urethane anaesthesia, similar changes were observed in the electro encephalogram, and in I 3 experiments the evoked potential increased to 171 per cent., range i 21â€"254.These figures cannot be com pared with those given in Table II , since in these initial experiments the time between anaesthetization and the beginning of recording was not controlled and in addition the changes were assessed over a larger time interval. How ever, 12 of these experiments were conducted according to the schedule of the main experi ment and the percentage change between the 4oth and 8oth minutes of the experiment is entered in Table II. In comparison with the reported changes induced by schizophrenic sera, these spon taneous growth rates are considerable. Assuming that they were due largely to lightening anaesthesia, attempts were made to keep this constant. Following the usual intraperitoneal dose of nembutal, a further slow intra peritoneal infusion of the anaesthetic was given with a Palmer infusion pump, using behavioural criteria to assess the depth of anaesthesia. The rate of infusion was varied systematically, being constant in any single experiment. Generally, lightening was followed by deepening anaesthesia, so that rates per mitting no marked wakening of the animal led to its death. Evidently the rate of infusion necessary was not linearly related to time, as should perhaps have been expected from avail able studies (Price, 1960) , and this approach was therefore abandoned.
It seemed better to accept lightening of the anaesthetic, but to reduce its variation by working to a strict time schedule. In experi ments usingbarbiturate anaesthesia, serum was applied to the cortex i4 hours after anaestheti zation; in those using chioralose and urethane the time was 2 hours after injection of the anaesthetic.
The evoked potential was then filmed at 5 minute intervals for 40 minutes before application of the serum, 40 minutes during application, and 40 minutes following its removal. Hence changes in the evoked potential during application of the serum could then be assessed in the light of early and late control periods.
In view of the spontaneous increase in the amplitude of the evoked potential, which varied from experiment to experiment, it was necessary to allow for this in measuring the amplitude change during application of the serum. Generally the amplitude increased in a negative exponential manner with time, the change in gradient being relatively slight, so that a straight line could be fitted to it in most experiments without great error. obtaining an account of their day-to-day behaviour from the nursing staff. A check list of the features thought to be of most significance (vide infra) in the diagnosis of schizophrenia was used to assist a complete enquiry.
The control subjects were assessed by one clinician. They were either in-patients or staff at the Aberdeen Royal Cornhill Hospital. In the case of the patients, the clinical assessments were based on examination of the notes and the patient and on questioning the nursing staff, as with the schizophrenic patients.
In accordance with other workers concerned with diagnostic reliability in schizophrenia (Parkes, :963; Wing, :96:), the following clinical features were routinely and specifically sought:
i. Disturbance of moodâ€"flattening or in congruity or lack of contact with the patient's mood.
2. Disturbance of volitionâ€"loss of drive, loss of spontaneity (in the absence of depression), impulsiveness, catatonic motor signs.
Hallucinations, especially ifoflong standing,
and bizarre in nature. 4. Disorder of thought processâ€"blocking, knight's moves, loss ofsequence, incoherence, word salad, omission of words needed to complete construction or sense of a sentence, stereotypy. 5. Disorder of thought contentâ€"breakdown of conceptual thought, disturbed body image or ego boundaries, disordered symbolic thinking, feelings of passivity, delusions that the mind or body is being controlled or interfered with by an externalagency.
In particular, clear evidence of the symptoms grouped under 4 and 5 was felt to be patho gnomic of schizophrenia.
The course and duration of the illness was recorded. It was felt that a long and un remitting course favoured a diagnosis of schizo phrenia if the features in cross section were suggestive. Besides recording the presence or Only those patients in whom the diagnosis of schizophrenia seemed to be beyond reasonable doubt were admitted to the â€oe¿ schizophrenicâ€• group and likewise only those undoubtedly not schizophrenic were allowed to be used as â€oe¿ controlsâ€•. Only patients who were not receiving phenothiazine or antidepressant drugs were selected for study. All but two had received no such drugs for over a month; one subject had received trifluoperazine until 5 days before study and one had received imipramine until 7 days before study.
(ii) Subjects. There were I 7 schizophrenics shortest duration was 9 months. In 12, the illness had been continuous and in the remain ing 5 there had been florid episodes, but in none had there been periods of complete normality between.
(@males and zo females)and 19 controls (8 males and i i females
The control series consisted of 6 cases of depression, 5 of psychosomatic disorder, i case each of mania, epilepsy, psychopathy, alcoholism, multiple sclerosis and senile dementia, and 2 staff nurses.
As some subjectivity was involved in inter preting the physiological experiments and in making the psychiatric diagnoses, the collabora tion between physiologists and clinicians was â€oe¿ blindâ€•, the former not knowing whether a given serum was from a schizophrenic patient or from a control, the latter not knowing what serum reactions were being obtained. Thus the sera were supplied in a random order and only when each group of workers had finally assembled their results were they correlated.
RESULTS
The results, using the method of computation described above (method i), are shown in Table II . The means for the schizophrenic and non-schizophrenic sera are not significantly different.
For purposes of comparison, the results are also expressed in the form reported by German, expressing the maximum amplitude reached at any time during the application of serum as a percentage of the mean of the amplitude during the last zo minutes of the control period (method 2). Again, the mean increase during the application of schizophrenic sera was not significantly different from that with control sera.
In the original experimental design, the reliability of the technique was to be assessed by two observers simultaneously assaying each serum. Such results are available for few sera, since the experiment rejection rate was so high.
Sera from 7 subjects were tested by two in dependent observers (B and C) using animals anaesthetized with barbiturates, and i i further sera were examined by two observers (A and B), one using chloralose anaesthesia and the other, barbiturate anaesthesia. In neithergroup was there any relation between the gradient changes, however measured, elicited by the different observers. On 6 occasions the same serum was tested by the same observer, but again the changes were not similar.
Of the many factors which govern the rate of growth of the evoked potential, it seemed that initial size was important, small responses growing faster. Should, by chance, the two groups differ in this respect, this might influence the results. For each observer, however, the product-moment correlation between initial size and rate of growth was not significant, and the mean initial size of the evoked potential for all observers was similar for schizophrenic (I â€˜¿ 6i mV) and non-schizophrenic (1.56 mV) groups. Absolute values were not reported by German, but in a figure, the initial size in two experi ments is calibrated at about 0'25 mV, that is, considerably smaller than those of the present experiment.
In this series, against expectations from German's results, the increases in the evoked potential amplitude induced by sera did not dividethemselves intotwo distinct classes.
As German found no non-schizophrenic serum to increase the evoked potential more than 150 per cent. and no schizophrenic serum to produce a rise less than 2oo per cent., it was arbitrarily decided to predict that sera pro ducing a rise greater than 175 per cent. would be schizophrenic. Of 36 sera tested blind, only one observer obtained increases greater than i 75 per cent. (These were not reproduced in a second experiment nor confirmed by other observers with the same sera.) These sera belonged to schizophrenics 5, 8, I I and I 3 (see Table I ) , to a manic-depressive, a psychopath and a staff nurse.
DIscussIoN
Characteristic pharmacological activity of schizophrenic serum on the rat cortex is not confirmed in the experiments reported here. Indeed, the means and variances shown in Table II , particularly with the second method of computation, are so similar, despite differences of observer, anaesthetic and dilution of serum, as almost to insist that the serum has no action.
Conflicting reports are a characteristic of research into schizophrenia (Brit. med. 3., 1963) and are perhaps a sign of the difficulties in any interdisciplinary study. Small methodological errors in the clinical and biological sphere when put together may be magnified in such work. Criterion differences between individuals or clinics are a constant difficulty and even in the diagnosis of schizophrenia they can be con siderable (Parkes, 1963; Timbury and Mowbray 1964 
